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ABSTRACT 
 
 
 
 
 Ethylene vinyl acetate (EVA)/ Epoxidised natural rubber (ENR50)/ Halloysite 
nanotubes (HNTs) nanocomposite were prepared using twin screw extruder at 
temperature profile of 120-150˚C and rotor speed of 70 rpm. The compounds were 
injection molded to produce test specimens and exposed to electron beam (EB) 
radiation at 50-200 kGy dose range to induce crosslinking. EB radiation was perform 
under the acceleration energy, beam current, and dose rate of 2MeV, 2 mA, and 
20kGy/pass, respectively. The effects of HNTs loading on the tensile, gel content, 
thermal and morphological properties of the EVA/ENR50/HNT nanocomposite were 
investigated before and after irradiation. The effects of crosslinking agents, N, N-m-
phenylenedimaleimide (HVA-2) and trimethylolpropane triacrylate (TMPTA) on 
nanocomposites were also examined. Prior to irradiation, no significant changes in 
tensile properties of the EVA/ENR50/HNT nanocomposite were observed upon 
addition of HNT. However, at 4 php HNT content, a good dispersion of HNT in 
EVA/ENR50 matrix was observed while agglomeration found to occur at 8 php HNT 
content. The thermal stability of the EVA/ENR50/HNT nanocomposite was increased 
as the HNT content increased. Upon irradiation, the gel content, tensile strength and 
thermal properties of the EVA/ENR50/HNT nanocomposites were increased with the 
increase of HNT content and irradiation dose due to the formation radiation induced 
crosslinking. The tensile strength of the EVA/ENR50/4HNT nanocomposites was 
improved with the addition of TMPTA and HVA-2 due to crosslinking. It can be 
proven from Scanning Electron Micrographs that the compatibility of 
EVA/ENR50/4HNT nanocomposites improved upon irradiation. The incorporation of 
HVA-2 and TMPTA found to play major role in EVA/ENR50/4HNT nanocomposite 
compatibilization upon irradiation.  
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ABSTRAK 
 
 
 
 
 Etilena vinil asetat (EVA)/ getah asli terepoksida (ENR50)/ tiub nano hallosit 
(HNT) disediakan dengan menggunakan penyemperit skru berkembar pada profil suhu 
120-150 °C dan kelajuan rotor 70 rpm. Adunan tersebut telah diacuan suntikan untuk 
menghasilkan spesimen ujian dan didedahkan kepada radiasi elektron (EB) pada julat 
dos 50-200 kGy untuk mengaruhkan paut silang. Radiasi EB telah dilakukan di bawah 
tenaga pecutan, alur arus, dan kadar dos masing-masing pada 2MeV, 2 mA dos, dan 
20kGy/laluan. Kesan kandungan HNT pada kekuatan tegangan, kandungan gel, 
kestabilatan terma dan morfologi dikaji untuk kedua-dua nanokomposit sebelum dan 
selepas radiasi. Kesan agen silang, N, N m-phenylenedimaleimida (HVA-2) dan 
trimethylolpropana triakrilat (TMPTA) pada nanokomposit juga dikaji. Sebelum 
radiasi, tiada sebarang perubahan ketara dalam sifat-sifat tegangan yang nanokomposit 
EVA/ENR50/HNT diperhatikan dengan penambahan HNT. Namun, pada komposisi 
4php HNT, penyebaran HNT kelihatan lebih baik berbanding penumpuan/longgokan 
pada sampel yang mengandungi 8php HNT. Kestabilan terma untuk nanokomposit 
EVA/ENR50/HNT yang tidak diradiasikan meningkat apabila kandungan HNT 
meningkat. Selepas radiasi, kandungan gel, kekuatan tegangan dan kestabilan termal 
nanokomposit EVA/ENR50/HNT telah meningkat dengan peningkatan kandungan 
HNT dan dos radiasi kerana pembentukan paut silang disebabkan oleh radiasi. 
Kekuatan tegangan EVA/ENR50/4HNT telah bertambah baik dengan penambahan 
TMPTA dan HVA-2 disebabkan oleh paut silang. Ia boleh dibuktikan dari imbasan 
mikrograf elektron yang menunjukkan keserasian nanocomposit EVA/ENR50/4HNT 
diperbaiki selepas radiasi. Penggunaan HVA-2 dan TMPTA didapati memainkan 
peranan utama dalam keserasian EVA/ENR50/4HNT nanokomposit selepas radiasi.  
 
